before the days of prontosil, and he had treated her with large doses of haemolytic streptococcal serum-60 c.c. a day.
in numbers between the ethmoid and the frontal sinus cases. If the abscess burst through the floor of the frontal sinus it was classified as a frontal sinus case, but probably the ethmoid was also involved. In children ethmoidal suppuration was more common than in adults. The antral suppuration was secondary to the ethmoidal disease.
S. H. Mygind (in reply) said there were three different stages of the condition: inflammation of the intra-orbital tissue proper, peri-orbital abscess, and simple swelling of the orbit. In the last there was not yet any infection of the orbit.
The condition which was most dangerous, as it was mostly fatal, was a real infection of the tissue of the orbit itself. In his series were four such cases, all of which were fatal.
He had operated on between 80 and 90 cases without having trouble from omitting to stitch the lids, and nearly all his cases were instances of infectious sinusitis. To omit opening thoroughly was dangerous. Experience showed that in some cases when there had been trouble afterwards, it was found that all the cells had not been opened.
The Relation of Upper Respiratory Tract Infection to Early
Bronchiectasis in Children By J. H. EBBS RECENTLY I analysed a large number of post-mortem examinations in children, in order to determine the incidence of otitis media (1937) . I was particularly impressed by the number of infants and young children who developed an upper respiratory tract infection followed by a more serious condition which usually resulted in the death of the child. One group which I found of particular interest included pneumonia and conditions related to it. These I have studied in some detail, following a similar plan to that of McNeil, Macgregor, and Alexander (1929) , in their series of articles on " Studies of Pneumonia in Children".
The material for the observations which I wish to make in this paper has been gathered from 200 cases of pneumonia and related conditions, examined post mortem.
The result of examination of the sinuses and middle ears is shown in Table I . 
= 80%
Of the cases 85 (42-5%) were found to have gross infection of one or more of the accessory nasal sinuses, while 133 (66.5%) showed evidence of purulent otitis media.
SEPT.-LARYNG. 2 * Of these 200 cases of pneumonia 160 (80%) had pus in the ears, or the sinuses, or both, at autopsy. Of the remaining 20%, five followed whooping-cough, one chicken-pox, one erysipelas, one laryngeal diphtheria, one tonsillitis and one retropharyngeal abscess.
This high incidence of upper respiratory infection found in children dying with pneumonia indicates that there must be some relation between the two conditions. Campbell (1934) studied one hundred and thirty patients with pneumonia, most of them young children, and he found that 100% had sinusitis, while 70% had an otitis media. Whether sinusitis and otitis media are significant factors in the aetiology of pneumonia or not, the high percentage of children who die with pneumonia, and have infection in the nasopharynx, is strong evidence in favour of a preceding, concurrent, or secondary upper respiratory infection.
Having found this high incidence of sinusitis and otitis media in this post-mortem series of pneumonia I decided to study them in relation to the end-result or actual pathology in the lungs and if possible to assess the importance of the infection in the nasopharynx. I was surprised to find a number of cases which showed more than ordinary pneumonia; in fact, chronic changes had taken place which allowed a pathological diagnosis of bronchiectasis to be made. The use of large paraffin sectionsin some cases, of the whole lung-allows us to study the histology in all parts.
There are several types of bronchiectasis described, the classifications depending upon thesetiological factor, the type of dilatation or the extent of the disease. I do not propose to consider any but those which are the result of a respiratory infection which produces an ulcerative bronchitis. Severe or repeated attacks of bronchopneumonia account for the majority of cases in children. Boyd (1931) found that 30 of her 58 cases followed either bronchopneumonia or recurring or chronic bronchitis. Lemon (1926) reported 9 following bronchitis and frequent colds, 11 after pneumonia and 16 after disease of the nose, throat, or sinuses. He also found that 14 of 46 cases had a history of upper respiratory tract infection preceding the development of bronchiectasis, while 32 were found to have infection after the onset of bronchiectasis. Dennis (1924) found that of 60 patients examined with sinusitis, 24 had bronchiectasis and 28 were asthmatic. Whooping-cough and measles are the starting point of many cases in children.
The atelectatic type of bronchiectasis is usually difficult to trace to a definite onset in children. Sometimes it appears to result from an atelectasis which has been present since birth. It is also conceivable that in some cases it results from an atelectasis acquired during a mild attack of pneumonia or bronchitis. So-called bronchitis in infants often means that bronchopneumonia is associated with it, and complete occlusion of a bronchus by mucopus could easily give rise to collapse of a small portion of a lower lobe, which eventually becomes bronchiectatic.
Age seems to play a large part in this disease. Boyd (1931) stated that most of her cases started before the age of two years. Moll (1932) found that 25% of his cases had their initial attack of pneumonia during the second year. Pneumonia is a frequent cause of death in children under 2 years of age and TableII shows that 85% were in this age-group, and 80% of them had an upper respiratory infection at autopsy. While all infants under 2 years of age do not die when they develop pneumonia, nevertheless the mortality is high. McNeil, Macgregor, and Alexander (1929) found this to be 44% in all cases of pneumonia in their study, who were under 2 years. Of those who survive, a large number must bear the scarsof their lung disease. Jameson (1929) reviewed 58 children in London and Birmingham to determine the remote prognosis of pneumonia. These children had had the disease at some time in the preceding ten years and every attack had been of three weeks duration or longer. He found that only one-third were without symptoms, while one-third were suffering severe symptoms of pulmonary catarrh. He emphasized the danger of repeated attacks of pneumonia and periodic or persistent infections 1408 from the upper respiratory tract, both of which could produce chronic pulmonary catarrh. Findlay and Graham (1931) , discussing the prognosis of bronchiectasis, state that "recovery is more probable in the examples which develop during later childhood". This bears out the opinion that respiratory infections during infancy and early childhood are usually more severe, and produce more permanent damage. Examining a large number of sections in this series of cases of pneumonia, I found fifteen which showed dilatation of the bronchi and are examples of early bronchiectasis. Of these, ten i.e. two-thirds were from patients under two years of age.
The best study and summary of the pathology of bronchiectasis which I have encountered is the one by Erb (1933) occur in the lung, from the earliest inflammatory lesion in the bronchi until chronic bronchiectasis is well-established. He believes that the most important Ttiological fa,ctor is infection of the bronchi and the presence of obstruction, which might be caused by thick exudate, swollen mucous membrane, or granulation tissue.
In the following illustrations of sections of lung from several of the cases which I have studied, there is a sequence of histological changes, varying in degree from acute bronchitis up to advanced bronchiectasis. Where chronic bronchitis in childhood ends and where bronchiectasis begins is impossible to say, since one gradually and insidiously merges into the other and throughout there is constant re-infection and advance of the process.
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The section shown in fig. 1 was taken from a 20-months-old child, w%ho had had pneumonia of two weeks duration. The illustration shows purulent secretion which is distending a bronchus; the mucosa, is partially destroyed and the purulent exudate has broken through the wall and is involving the surrounding tissue. The muscle and elastic fibres are destroyed. This child had had several attacks of otitis media and bronchitis, the last attack resulting in pneumonia. Death was due to a purulent pericarditis.
In another child of the same age, w%ith a history of a cough, otitis media, and cervical adenitis, for two months, the section showed a more advanced stage. Here the damage was more severe; the destructive process of the purulent infection was still going on, without any evidence of repair. The bronchi, in manv places, were filled with purulent exudate which had ulcerated the epithelial lining and broken through the dilated bronchiole. The suirrouinding lung tissue wTas septic, collapsed and functionless.
In these two cases the process xN as that of a, severe bronchopneumonia and ulcerative bronchitis. Naturally, all cases of bronehitis and pneumonia do not progress to bronchiectasis, but it is reasonable to expect residual damage if the child had survived. The severity of the bronchitis, the amount of obstruction or stagnation, the individual resistance, and the frequency of reinfection of the (liseased areas, seem to be the factors which determine the ultimate pathology.
In the section shown in fig. 2 there is evidence of a new, flatter type of mucous membrane laid down on organized granulation tissue. The cartilage plate in this section is the only element of the bronchial wNNall which has not been involved. Fig. 3 from the same case shows how the muscle fibres have been destroyed in one area and new granulation tissue is forming a ridge or protrusion into the lumen. These ridges of granulation tissue, which are devoid of normal ciliated epithelium, are a cause of obstruction. This child developed otitis media at the age of 6 months. followed by bronchitis, which recurred about everv three weeks. She was admitted to the hospital as a possible asthmatic, with wheezy breathing. She died soon after admission in an asphyxial attack, and at post-mortem we found saccular dilatations of both lungs, some fibrosis, enlarged tracheo-bronchial glands, and purulent exudate in the bronchioles. There was a chronic otitis media and purulent infection of the maxillary antra.
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Section of Laryngology 1411 Fig. 4 show-s a some-hat similar condition, although the chronic changes were not so mnarked. A 5-year-old girl swallowed lye in infancy, was treated for oesophageal stricture, and later developed a chronic bronchitis. A fatal acute laryngitis developed about three years after the onset of the bronchitis. The bronchi here showed various degrees of dilatation and there was fibrosis. In this section a bronchiole has had its lining epithelium ulcerated away, it has been acutelv dilated and now the exudate is becoming organized. This is the only case which did not show gross evidence of infection of the middle ears or sinuses. The oesophageal stricture and chronic bronchitis are the only antecedent factors foun(l. Fig. 5 (p. 66) is a low-power photograph of a section of the lung of an infant who had a chronic cough for nine months, after otitis media which developed during convalescence from a successful operation for pyloric stenosis when three weeks old. The dilatation of the bronchioles is extreme in the left lowAer lobes, and inflammatory changes wsere still going on in the bronchial walls. Here again otitis media and sinusitis wA-ere found post mortem. A 14-months-old infant developed bronchitis and otitis media at the age of 3 months and wAas left with a cough which continued until death occurred, rather suddenly, from a brain tumour. There was not time for terminal pneumonia to develop and therefore the condition in the lungs was interesting. There was evidence of an early bronchiectasis, and of a purulent infection of both middle ears, the maxillary antra and the ethmoid cells. Cultures from these revealed haemolytic streptococcus and B. influenzce. There was organized granulation tissue present in the maxillary antra and sections of the mucous membrane showed a chronic infection. In the section ( fig. 6 ) dense infiltration with polymorphonuclears and ulceration of the epithelium lining the antrum can be seen. A section taken from the lung showed (lilated bronchi with evidences of fibrosis suirrounding them. It is reasonable to suppose that the sequence of events in this lung has been an early bronchitis or possibly pneumonia, which has never completely resolved and has been constantly stirred up by fresh infections from the upper respiratory tract. Probably the first (lilatation was a functional one which has become Dermanent by the action of toxins and the stagnation of purulent secretions, which have destroyed the normal function of the bronchial wall and allowAed fibrosis to fix the bronchi in a permanently dilated condition. Moll (1932) says that in the early stages of bronchiectasis the condition may be simply a loss of tone of the bronchial wall, leading to temporary dilatation.
The next few illustrations demonstrate Nature's poor attempt at repair and show the varied pathological picture in more advanced bronchiectasis. The first is taken from a marked case of bronchiectasis, with clubbing of the fingers, in a child aged 1 1 years. The sections are taken from the left lower lobe which was removed suc- cessfully, with an apparent cure. The first ( fig. 7) demonstrates the extensive damage which is going on in a more recently involved bronchus. The mucous membrane is almost completely ulcerated away, numerous dilated capillaries surround it and there is evidence of a chronic purulent infection destroying the elements of the bronchial wall. This also demontrates that the condition is a progressive one and that different parts of the bronchial tree may be involved successively. Fig. 8 , taken from the sanme case, shows a large tongue of new granullaltion tissue projecting into the lumen of a dilated bronchus, which has retained or regenerated normal coliimns of epithelial cells showing a few cilia. The epithelium covering the granulation tissue is squamous and is composed of a single layer only. The next section ( fig. 9 ) is of a large dilated cavity surrounded by fibrosis, with loss of muscle and elastic fibres. On one side there is hypertrophied epithelium in folds, and on the other there is a flatter type of epithelium, with evidence of ulceration.
Areas of granulation tissue such as this and the tongue in fig. 7 are probably the source of frequent hoemoptysis. Fig. 10 shows the lung of a 7-year-old girl who developed a bad cold. which persisted, -ith an ever-increasing cough, uintil she died of pneumonia one year after developing the upper respiratory infection, showNing how ra,pid the progress of the disease can be. In all of the fifteen cases of earlh, or chronic bronchiectasis ws hich I have founiid in this series-except the one w ith cesophageal stricture-there was purulent infection of the sinuses or middle ears. That this infection might have been secondary to the bronchiectasis I cannot deny. The history of onset with upper respiratory tract infection is significant, however. The part which siniusitis plays in the progress and chronicity of bronchiectasis can best be described as a vicious circle. This whole point is well summed up by Lemon (1926)-" From a study of the relationship of disease of the accessory siniuses, evideince has beell produced showing that such disease iiay be the van or rear attack, the cause or result of bronchiectasis."
In conclusion I wish to make two general statements about treatment. It seems evident from my study of these cases that the pathology of bronchiectasis points to the hope of relief of symptoms, and possibly, of cure, if treatment is instituted at an early stage. When the chronic stage of this disease is reached, the only hope of complete recovery is the removal or destruction of the diseased area. My other point is with regard to climate. The vast majority of cases occur in the poorer classes. We need a great many more convalescent homes and hospitals in the country or at the sea, to which city children suffering from chronic bronchitis, or convalescent from pneumonia, can go. Our recent experience of having a convalescent branch in Switzerland has proved that it is in the above group that the results have been far beyond expectation. Many of them have shown a continuation of their restored health for a period of two or more years.
FIG. 10.
A greater appreciation of the incidence of sinusitis and otitis media in infancy, and the possibility of chronic lung changes which might result from bronchitis and pneumonia, together with the hope that earlier treatment and better convalescence~will reduce this disease, are the points which I have gathered from this study.
